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Introduction: Glyceryl Trinitrate (GTN) ointment has been used to treat anal ﬁssure and pain relief in
haemorrhoids, but the value of its use post-haemorrhoidectomy as an analgesic and in wound healing is
unclear. The side effect of headache has often been an associated problem. Therefore, a meta-analysis of
randomised controlled trials was carried out investigating the role of GTN post-haemorrhoidectomy as
an analgesic, its role in would healing and the unwanted incidence of headache.
Method: A structured literature search from 1966 to 2009, both paper and online, with no language
barrier was carried out. 760 papers were identiﬁed and 5 randomised control trials which met the entry
criteria were included in this study.
Results: A total of 333 patients were included in the meta-analysis. The results revealed that GTN oint-
ment was statistically signiﬁcant in reducing pain on Day 3 and 7 compared to the placebo group. Day 3
shows a pain score of  1.51 (p value of 0.029) and Day 7 by  1.66 (p value of 0.014) respectively.
However, it was not signiﬁcant in reducing pain on Day 1. The Odds ratio for wound healing after GTN
treatment at 3 weeks was 3.57 (P < 0.0001) when compared to the placebo group. Side effect of
headache was not statistically signiﬁcant.
Conclusion: This meta-analysis has shown that GTN ointment used post-haemorrhoidectomy has
a signiﬁcant analgesic effect in the intermediate time period (ie. Days 3e7). It also signiﬁcantly improved
wound healing at 3 weeks.
 2010 Surgical Associates Ltd. Published by Elsevier Ltd. All rights reserved.1. Introduction
It is estimated that around 10 million people suffer from hae-
morrhoids in the US. This is a prevalence of around 4.4%with nearly
37 haemorrhoidectomies per 100,000 people per year being per-
formed.1 Post-operative pain is a big problem, with studies showing
that patients require 4 to 16 days to return to normal activity.
There are many surgical procedures such as the open haemor-
rhoidectomy of Milligan-Morgan or Ferguson techniques. However
there are other procedures which are also carried out with the aim
of having low recurrence, minimal post-operative pain and early
return to work. A recent systematic review by Burch comparing
“procedure for prolapse haemorrhoids” (PPH) with conventional
haemorrhoidectomy showed that PPH was associated with less
pain in the immediate post-operative period, but a higher rate ofn W7 2DB, UK.
asingham).
ciates Ltd. Published by Elsevier Ltrecurrence.2 The relatively new technique of transanal hemor-
rhoidal dearterialization has been shown to cause low post-oper-
ative pain and have similar results to PPH.3 A recent systematic
review4 concludes that it is a potential treatment option for second
and third degree haemorrhoids. However, conventional open hae-
morrhoidectomy is still the most commonly performed operation
for haemorrhoids.
The commonest reason for delayed patient discharge after
haemorrhoidectomy is post-operative pain. Some colorectal
centres carry out more than 50% of haemorrhoidectomies as day
cases.5 However, average time for discharge is believed to be 2
days.6 This has cost implications in terms of bed occupancy and
delayed return to work. The type of anaesthetics used to carry out
open haemorrhoidectomies can inﬂuence post-operative pain. For
example, caudal anaesthesia has been shown to reduce post-
operative pain when compared to general anaesthesia.7 However
general anaesthesia is still the most commonly used form for this
operation. Understanding the cause of post-operative pain after
haemorrhoidectomy is important. One of the reasons for pain isd. All rights reserved.
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Fig. 1. The QUORUM ﬂow chart.
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When spasm occurs it causes pain which leads to further increase
in the anal pressure and thus further propagate pain. Another
reason is due to manipulation of the mucosa distal to the dentate
line activating the stretch and somatic pain receptors.
A controversial belief is that post-operative painmay also be due
to poor and delayed wound healing which leads to epithelial
denudation. There are studies that have shown agents whichTable 1
Shows the design of the included studies.
Author Kranlik19 Hwang20
Institution Corlu Miller Hosp, Turkey Song Do colorectal
Hosp, S.Korea
Study period Oct 2004eJun 2006 Nov 200eJul 2001
Inclusion Criteria 3rd/4th degree
haemorrhoids
3rd/4th degree
haemorrhoids
Method of
Randomisation
Computer based Computer based
Blinded Double Double
Concealment Yes Yes
Cross over No No
Follow up 9 in total.
2 developed naproxen allergy,
7 non-adherent to treatment
8 in total.
3 used additional drugs,
5 lost to follow-up
Statistical Analysis ManneWhitney and
Fischer extract
Chi-square and t-testimprove wound healing also improve post-operative pain. Oral8,9
and topical10,11 metronidazole have been shown to reduce post-
operative pain by promoting wound healing.
The amount of pain experienced is also dependent on a number
of other factors such as surgical technique, post-operative anal-
gesia, use of stools softeners, adequate education and subjective
pain threshold.
Recent evidence suggests that IAS is innervated by neurones
that release Nitric Oxide (NO). Stimulation of these nerves results in
the release of NO which then cause relaxation of the IAS12 by
relaxation of smooth muscle. Exogenous GTN ointment is an NO
donor which relaxes the IAS13,14 and thus reduce pain. There are
other forms of nitrates such as Nitroderm bands used in post-
haemorrhoidectomy to reduce IAS spasm, however the ointment is
the most commonly available and used form.
The reduction of IAS spasm and reduced pressure will increase
anodermal blood ﬂow and therefore improve wound healing. This
is believed to be the reason behind improved wound healing in
acute anal ﬁssure with GTN ointment as shown by Kua et al15 and
Altomare et al.16 Even though there is no evidence, some believe
that GTNmaywork in a similar fashion and aid wound healing after
haemorrhoidectomy.
GTN has well recognised side effects which must be taken into
consideration before its use can be advocated. Headache is themost
commonly encountered but other side effects include dizziness,
rebound hypertension, and allergic dermatitis. It is believed that
topical GTN ointment at low doses are likely to promote local
effects and unlikely to result in signiﬁcant systemic
complications.17
There have been a number of randomisedecontrolled trials that
have examined the role of GTN ointment after open haemor-
rhoidectomy as an analgesic and in wound healing. It is difﬁcult to
draw conclusions on the value of its use on each individual study
and therefore a meta-analysis would be useful to form some
conclusions.
2. Method
The primary aim of this meta-analysis is to assess the inﬂuence
of topical GTN ointment on post-haemorrhoidectomy pain in
patients with symptomatic grade III or grade IV haemorrhoids. The
secondary aim is to assess wound healing at 3 weeks and the side
effects from the use of GTN ointment in these patients.
Relevant articles on GTN in the treatment of post-haemor-
rhoidectomy pain that were published between 1966 andMay 2010
were identiﬁed. This was through Pubmed, MEDLINE, EMBASE,Wasvery21 Patti22 Tan23
William Beaumont Hosp,
Michigan, USA
University of Palermo,
Italy
Singapore General Hosp,
Singapore
Jan 1999eDec 2000 Not stated Jan 2005eOct 2005
3rd/4th degree
haemorrhoids
3rd/4th degree
haemorrhoids
3rd/4th degree
haemorrhoids
Computer based Not stated Not stated
Double Double Double
Yes Yes Yes
No No No
None None 17 in total
1 allergic to diclofenac,
5 did not comply, 11 lost
to follow-up
Chi-square, t-test and
Fischer extract
Student t-test
 2 pearson
Chi-square and t-test
Table 2
Shows the Patient data from the included studies.
Study Kranik et al.19 Hwang et al.20 Wasvery et al.21 Patti et al.22 Tan et al.23
No.(sex)
GTN 30 (15 m:15 f) 49 (38 m:11 f) 20 (12 m:8 f) 15 (9 m:6 f) 40 (29 m:11 f)
Placebo 30 (16 m:14f) 53 (37 m:16 f) 20 (12 m:8 f) 15 (8 m:7 f) 42 (32 m:10 f)
Age (mean)
GTN 34.4 41.8 49 33 45
Placebo 36.6 41.7 54 36 39.9
Diagnostic Criteria Clinical, Clinical, Clinical, Clinical, Clinical,
PR examination PR examination PR examination PR examination PR examination
Application of
ointment
0.2% GTN ointment
or Vaseline placebo
0.2% GTN ointment
or Vaseline placebo
0.2% GTN ointment
or parafﬁn placebo
0.2% GTN ointment
or parafﬁn placebo
0.2% GTN ointment
or Vaseline placebo
Operation Ferguson Ferguson Ferguson Milligan-Morgan Milligan-Morgan
Anaesthetic General Spinal Spinal General General
Primary End point Symptomatic
pain relief (VAS)
Symptomatic
pain relief (VAS)
Symptomatic
pain relief (VAS)
Symptomatic
pain relief (VAS)
Symptomatic pain
relief (VAS)
Secondary Endpoints Side effects Side effects Side effects
Wound healing
at 3 weeks
Side effects
Wound healing
at 3 weeks
Side effects
Wound healing
at 3 weeks
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and key words used for the searches included:, ‘post-operative
pain’, ‘analgesia’, ‘pain’, ‘GTN’, ‘glyceryl trinitrate’, ‘nitroglycerin’,
‘pharmacological treatment of haemorrhoid’ and ‘chemical
sphincterotomy’, ‘haemorrhoid’,‘haemorrhoidectomy’ ‘post-hae-
morrhoidectomy’, ‘pile’, ‘anal ﬁssure’ and ‘anorectal disorder’.
References cited in these articles were also obtained to prevent
missed articles. The criterion was widened further by using the
‘related article’ function during the search. Abstracts were also
included in the literature search. All languages were considered for
the study.
Double blinded, prospective randomised control trials on GTN
ointment vs placebo that underwent open/closed conventional
haemorrhoidectomywere included in this study. The assessment of
pains by Visual Analogue Scale (VAS) on day 1 and/or 3 and/or 7
post-operatively was part of the inclusion criteria. The VAS shows
0 being no pain to 10 being the worst pain felt. Participants of any
age and sex were included. Studies which used PPH, THD and
patients with other concomitant anal disease or the use of other
forms of GTN were excluded from the meta-analysis. If lateral
sphincterotomy was performed as part of the haemorrhoidectomy
the study was also excluded.
Having completed the search, MU and KR critically evaluated
the suitability of each paper for inclusion in this meta-analysis. Any
conﬂict was resolved by mutual agreement. TheQUOROM18 ﬂow
chart shown by Fig. 1 below gives a summary of this process.
A statistical analysis comparing GTN ointment vs placebo on
‘pain score’ on Day 1, 3 and 7 after open haemorrhoidectomy were
performed. Wound healing at 3 weeks post-haemorrhoidectomy
was assessed at outpatient clinic by a clinician. Only full epitheli-
alisation was considered as healed. The wounds were grouped into
either healed or not healed category. An odds ratio was calculated
of the GTN ointment group vs the placebo group in wound healing
at 3 weeks. Odds ratio analysis was performed to identify whetherTable 3
shows the summary of results for each individual study. VAS on Day 1,3, and 7, wound h
Wasvery Tan
Placebo GTN Placebo GTN
n ¼ 20 N ¼ 19 n ¼ 42 N ¼ 40
Day 1 VAS 5.85  2.96 5.92  2.41 4.97  2.42 5.13  2.97
Day 3 VAS 5.63  2.73 5.54  2.82 4.56  2.44 4.0  2.73
Day 7 VAS 4.0  3.02 3.52  3.44 3.62  2.52 3.26  2.25
Wound healing at 3 weeks not done not done 8 (19%) 17 (42.5%)
Headaches 1 (5%) 8 (42%) 0(0%) 2 (5%)the incidence of headachewas higher in GTN ointment group when
compared to the placebo.
Statistical analysis was performed with the help of a senior
statistician using STATS Direct on Windows VISTA. The random
effect model, the DerSimonian/Laird which takes into account
heterogeneity between the studies was used for calculation.
A random-effects model was used to correct for clinical diversity
and methodological variations between studies. The results from
the meta-analysis were displayed graphically using the Forest Plot.3. Results
3.1. Overall overview of results
Five randomised controlled trial were included in the study. The
characteristics of the trials are shown in Table 1, and 2. There were
163 patients in the GTN group and 170 patients in the placebo
group. Table 1 below shows the design of the included studies in
the meta-analysis. Table 2 shows the demographics of the patients
included in the 5 studies. Summary of results from each individual
study are shown in Table 3.3.2. Postoperative pain score (GTN vs placebo)
Pain scores were assessed with daily scores on a visual analogue
scale. Data collected on days 1, 3 and 7 were used for the meta-
analysis. On day 1 post-operatively the use of GTN ointment was
not associated with reduced pain scores when compared to the
placebo ointment group as shown in Fig. 2. It did not show statis-
tically signiﬁcant reduction in pain (1.19. p ¼ 0.15). However, GTN
ointment group shows a reduction in pain score on Day 3 by 1.51
(p ¼ 0.029) and Day 7 by 1.66, (p ¼ 0.014) as shown in Figs. 3 and 4
respectively when compared to placebo.ealing at 3 weeks and incidence of headaches are shown.
Hwang Kranlik Patti
Placebo GTN Placebo GTN Placebo GTN
n ¼ 53 N ¼ 49 n ¼ 30 N ¼ 30 n ¼ 15 N ¼ 15
4.33  3.64 2.94  2.08 8.8  0.7 5.4  1.3 5.53  1.46 4.47  1.76
3.0  2.53 2.83  3.67 7.0  1.0 4.2  1.50 7.06  1.10 3.65  1.18
not done not done 5.3  1.4 1.9  1.0 3.81  0.71 2.0  0.59
21 (39.6%) 35 (71.4%) 14 (46.7%) 23 (76.7%) not done not done
3 (5.7%) 1 (2%) 0(0%) 2(6.7%) 1 (6.4%) 4 (26.6%)
-4 -3 -2 -1 1 2
Karanlik
Patti
Hwang
Tan
Wasvary
  0
DL pooled weighted mean difference = -1.19132  (95% CI = -2.798018 to 0.415378)
            Less Pain with GTN ointment          Less Pain with Placebo 
Fig. 2. Effect size meta-analysis plot [random effects]. Z (test wmdþ differs from
0) ¼  1.45 P ¼ 0.15.
-5 -3 -1 1 3
Karanlik
Patti
Tan
Wasvary
  0
DL pooled weighted mean difference = -1.65683  (95% CI = -2.980019 to -0.33364)
            Less Pain with GTN ointment          Less Pain with Placebo 
Fig. 4. Effect size meta-analysis plot [random effects]. Z (test wmdþ differs from
0) ¼  2.45 P ¼ 0.014.
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After haemorrhoidectomy the use of GTN ointment was asso-
ciated with statistically signiﬁcant improved wound healing after
3-weeks. The Odd-ratio for wound healing after GTN treatment was
3.57 (P < 0.0001). The results are summarised in Fig. 5.
3.4. Side effects-headaches (GTN vs placebo)
After haemorrhoidectomy the use of GTN was not associated
with a statistically signiﬁcantly increased incidence of headaches
when compared to the placebo group. The Odds ratio for experi-
encing headache after GTN treatment is 3.41 (P ¼ 0.065). The
results are summarised in Fig. 6.
4. Discussion
4.1. Pain scores
There is belief that there is a higher resting anal pressure in
patients with haemorrhoids.24,25 Painful spasmwhich occurs in the
post-operative period further increases this pressure and propo-
gates pain. Lateral sphincterotomy, in addition to haemor-
rhoidectomy, has been suggested in reducing the initial spasm and
anal pressures and thus pain.26,27 This is obviously not advocated-5.0 -2.5 2.5
Karanlik
Patti
Hwang
Tan
Wasvary
  0
DL pooled weighted mean difference = -1.512446  (95% CI = -2.86639 to -0.158502)
            Less Pain with GTN ointment          Less Pain with Placebo 
Fig. 3. Effect size meta-analysis plot [random effects]. Z (test wmdþ differs from
0) ¼  2.19 P ¼ 0.029.due to the risk of incontinence.22 However a temporary reduction
of mean resting pressures without damaging the anal sphincter
maybe useful in post-operative pain reduction.
This meta-analysis has shown that the post-operative use of
GTN ointment is statistically signiﬁcant in reducing post-operative
pain on days 3 and 7. It can be argued that GTN causes relaxation of
the internal anal sphincters and thus act as an analgesic. This was
conﬁrmed by Patti et al26 which showed that Mean Resting Pres-
sure (MRP) was initially elevated when measured at 5th post-
operative day. The study showed a signiﬁcantly reduced MRP on
post-operative day 5 when GTN ointment was used (60  20 mm
Hg) when compared to the placebo group (110  10 mm Hg).
However, studies such Khubchandani et al showed that the group
of patients undergoing haemorrhoidectomy randomised to lateral
sphincterotomy did not have reduction in pain when compared to
those who did not have the sphincterotomy.28 Therefore theory of
reduction in IAS pressure leading to reduction of post-operative
pain is controversial.
GTN ointment is not statistically signiﬁcant in reducing pain on
post-operative Day 1. This is probably because the major contrib-
utor of pain in the early period post-operatively is due to trauma of
surgery. This is particularly, due to the disturbance of the mucosa
distal to dentate line. The pain caused by spasm of the internal anal
sphincters becomes more important in the intermediate period
(after 1 or 2 days).1 2 5 10 100
Karanlik 3.76 (1.10, 13.43)
Hwang 3.81 (1.54, 9.53)
Tan 3.14 (1.06, 9.78)
combined [random] 3.58 (2.06, 6.21)
odds ratio (95% confidence interval)
Favours GTN ointment 
Fig. 5. Odds ratio meta-analysis plot [random effects]. Pooled odds ratio ¼ 3.58 (95%
CI ¼ 2.06 to 6.21). Chi2 (test odds ratio differs from 1) ¼ 20.478 (df ¼ 1) P < 0.0001.
0.001 0.01 0.1 0.2 0.5 1 2 5 10 100 1000
Karanlik 5.351 (0.189, infinity)
Patti 5.091 (0.402, 268.231)
Hwang 0.347 (0.006, 4.539)
Tan 5.519 (0.198, infinity)
Wasvary 13.818 (1.426, 644.485)
combined [random] 3.566 (0.926, 13.736)
odds ratio (95% confidence interval)
                       More  headache placebo            More headache with GTN  
Fig. 6. Odds ratio meta-analysis plot [random effects]. Pooled odds ratio ¼ 3.57 (95%
CI ¼ 0.93 to 13.74). Chi2 (test odds ratio differs from 1) ¼ 3.41 (df ¼ 1) P ¼ 0.065.
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other forms of nitrates on post-haemorrhoidectomy. Coskun et al
used Nitroderm TTS band application after haemorrhoidectomy.29
The Nitroderm group showed signiﬁcant reduction in anal pres-
sure and pain compared to the placebo group in patients who had
high resting anal pressure pre-operatively. Vita et al conducted
a study using GTN ointment, oral metronidazole, 0.2% GTN and
lactulose compared to placebo treatment.30 They demonstrated
that the treatment group experienced signiﬁcantly reduced pain
scores on days 2,3,6 and 7 and reduced analgesic requirements
compared to the placebo group. They attributed the low pain
experienced due to GTN-induced reduction of anal sphincter
spasm.
4.2. Wound healing
GTN ointment has been shown to increase wound healing in
acute anal ﬁssure31e33 by reducing the intra-anal pressure and thus
increasing the local anodermal blood ﬂow.15 Currently there is no
evidence to explain the reason behind increased wound healing
after haemorrhoidectomy with usage of GTN. The meta-analysis on
three studies have shown that application of 0.2% GTN ointment is
associated with a signiﬁcantly improved rate of wound healing at 3
weeks compared to matched placebo controls. The odds ratio of
3.58 (95% CI 2.06 to 6.21) P< 0.0001. A theory is that GTNmaywork
in the same manner as in anal ﬁssures and increase anodermal
blood ﬂow. However, this is debatable when one considers the
evidence of increased arterial blood ﬂow as shown with doppler in
those with haemorrhoids. Good wound healing is essential to
prevent perianal irritation, discharge and pain, dehiscence, bacte-
rial infection and reactionary bleeding. Similar ﬁnding have been
reported in several studies done using metronidazole.8e11 It is
believed that the analgesic effect of metronidazole is due to
improved wound healing. However there are other studies such as
Balfour et al which have shown that metronidazole does not reduce
post-operative pain.34
4.3. Side effect proﬁle: headache
The most common side effect of GTN treatment is the devel-
opment of headaches. This is the commonest reason for poor
compliance of GTN in any form. Other side effects encounteredwith
GTN treatment include hypotension, syncope, crescendo angina,
rebound hypertension, tolerance and allergic reaction.
The meta-analysis did not show that headache was statistically
signiﬁcant in the GTN group. The odds ratio for developing head-
ache after GTN ointment treatment compared to placebo is 3.57with 95% CI varying from 0.93 to 13.74 and a P value of 0.065. This
wide range in conﬁdence interval means thatmore data needs to be
collected before any deﬁnitive conclusions can be made. However,
the authors of the studies included in the meta-analysis felt that
such symptoms were not clinically signiﬁcant to stop the use of
GTN ointment in clinical practice and can be controlled with simple
analgesics such as paracetamol. It must be remembered that 0.2%
GTN ointment used in these trials is a very low dose. The mean
weight used by each patient is approximately 1 g per day. Only Tan
et al documented one case of severe headaches that required
cessation of treatment even after taking simple analgesics.
4.4. Limitations
There are a number of limitations with the study. There was
limited availability of studies, which meant a low number of
patients involved in the meta-analysis. The meta-analysis for Day 3
pain score and wound healing only included 4 and 3 trials
respectively. The 95% CI calculated for wound healing and espe-
cially for side effect of headache had a wide range. This suggests
that more data needs to be collected to form clear conclusions. The
wound healing was judged by a clinician and therefore subjective.
Also wound healing judged more regularly for example at end of
week 1 and 2 would have also provided more useful information.
Clearly, there needs to be a large major multi-centre double
blind randomised controlled trial looking at the effects of 0.2% GTN
ointment on post-haemorrhoidectomy patients. This should be
a detailed study and include measurements of anal pressure and
doppler measurement of blood ﬂowat intervals. This will givemore
evidence but also clarify the reasons behind how GTN ointment
reduces post-operative pain and improves healing.
4.5. Conclusion
This meta-analysis has shown that GTN ointment is signiﬁcant
as an analgesic in the intermediate time period (ie. Days 3e7).
Wound healing was also signiﬁcantly improved at 3 weeks.
It is well known that GTN has a problem in causing headaches
and up to one third of patients do not comply due to this side effect.
However, we found that this was not statistically signiﬁcant in the
meta-analysis. It is a side effect and can be relieved with simple
analgesia. In this meta-analysis there is only one case of cessation of
treatment due to headache.
As a result, our conclusion is that patients can be given GTN
ointment post-haemorrhoidectomy to aid pain relief. Some
patients may encounter headaches which should be dealt with
simple analgesics. If patients remain compliant with GTN ointment,
they will beneﬁt from reduction in pain between 3 and 7 days post-
operatively and have quicker wound healing.
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